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Abstract of JP61 771 34 

PUR POSE: To relax thermal stress due to heat 
cycle when an electronic component is 
mounted onto a substrate by forming a resin 
layer having high modulus of elasticity around 
the joint of a terminal electrode and a bimetal 
layer. CONSTITUTION: In the bump structure 
for an electronic component, a solder layer 14 
is formed on barrier metal layers 4-6 covering 


a terminal electrode 2 provided on a wafer 1 
and a bump 7 is formed by etch back. A resin 
layer 21 is formed around the joint of the 
terminal electrode 2 and the barrier metal layer 
4. Thermal stress applied to the bump 7 due to 
heat cycle caused by difference of thermal 
expansion between the wafer 1 and the 
substrate 1 1 can be absorbed through 
deformation of the resin layer 21. This 
structure allows relaxation of stress produced 
in the bump 7 thus preventing occurrence of a 
crack. 
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Translation JP6-177134 


1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim l]In bump structure of electronic parts which provide a solder layer on a barrier 
metal layer which covers a terminal electrode provided on a wafer, and form a solder 
vamp by a wetback, Bump structure of electronic parts forming a resin layer in a terminal 
area periphery between said terminal electrode and said barrier metal layer. 
[Claim 2]Bump structure of the electronic parts according to claim 1 having provided a 
tunic in a portion except a terminal area between said terminal electrode and said barrier 
metal layer, and forming said resin layer between said tunic and said barrier metal layer. 
[Claim 3]Bump structure of the electronic parts according to claim 1 or 2, wherein said 
resin layer is formed by resin for buffers with a high elastic coefficient. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the bump structure of the electronic parts 
which are built over the bump structure of the electronic parts for soldering electronic 
parts, such as a flip chip, on a substrate, especially can reduce generating of the heat 
stress by the thermo cycle at the time of mounting. 
[0002] 

[Description of the Prior Art]An example of the bump structure of the conventional 
electronic parts is shown in drawing 8 . In drawing 8 , the terminal electrode 2 which 
comprised aluminum is formed on IC wafer 1, and the insulating layer 3 which covered 
the periphery of the terminal electrode 2 further and comprised Si02 is formed, on the 
terminal electrode 2, the barrier metal layers 4, 5, and 6 of two or more layers, for 
example, three layers, are formed, and it acted as a wetback on the barrier metal layer 6 — 
the solder vamp 7 on a hemisphere is formed mostly. 

[0003] Other examples of the bump structure of the conventional electronic parts are 
shown in drawing 9 . In this case, between the terminal electrode 2 of a portion and the 
insulating layer 3 except the terminal area of the terminal electrode 2 and the barrier 
metal layer 4, and the barrier metal layer 4, the coating layer 8 as tunics, such as 
polyimide, is formed between the terminal electrode 2 of a portion and the insulating 
layer 3 except a terminal area, and the barrier metal layer 4. The composition of other 
portions is the same as that of the conventional example shown in drawing 8 . 
[0004] 

[Problem(s) to be Solved by the Invention] However, as typically shown in drawing 10 (a) 
and (b), when carrying out soldering mounting of IC wafer 1 in which the solder vamp 7 
was formed as mentioned above on the substrate 11, According to the difference of the 
coefficient of thermal expansion of the substrate 1 1 and IC wafer 1, the heat stress by a 
thermo cycle occurs into the portion shown by an arrow. There was a possibility of a 
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crack having occurred by the solder vamp 7 as a result, and destroying from a barrier 
metal layer. For this reason, mounting which is equal to practical use of electronic parts 
to an organic group board with a large coefficient of thermal expansion was impossible. 
[0005]This invention was made in view of such a situation, and can reduce the heat stress 
by a thermo cycle, and an object of this invention is to provide the bump structure of the 
electronic parts which can perform mounting with the reliability where electronic parts 
were stabilized. 
[0006] 

[Means for Solving the ProblemJBump structure of the electronic parts according to 
claim 1 forms the solder layer 14 on the barrier metal layers 4 and 5 which cover the 
terminal electrode 2 provided on the wafer 1, and 6, The resin layer 21 was formed in a 
terminal area periphery between the terminal electrode 2 and the barrier metal layer 4 in 
bump structure of electronic parts which form the solder vamp 7 by a wetback. 
[0007] Bump structure of the electronic parts according to claim 2 formed the coating 
layer 8 as a tunic in a portion except a terminal area between the terminal electrode 2 and 
the barrier metal layer 4, and formed the resin layer 21 between the coating layer 8 and 
the barrier metal layer 4. 

[0008] As for bump structure of the electronic parts according to claim 3, the resin layer 

21 was formed by resin for buffers with a high elastic coefficient. 

[0009] 

[Function] In the bump structure of the electronic parts of the above-mentioned 
composition, When the wafer 1 in which the solder vamp 7 was formed is mounted in the 
substrate 1 1 with soldering, even if heat stress occurs by the solder vamp 7 in the thermo 
cycle by the difference of the coefficient of thermal expansion of the wafer 1 and the 
substrate 1 1 , this heat stress can be absorbed according to modification of the resin layer 
21. The stress produced by the solder vamp 7 as a result can be reduced, and generating 
of a crack etc. can be prevented. 
[0010] 

[Example] Hereafter, one example of the bump structure of the electronic parts of this 
invention is described with reference to drawings. 

[001 l]The composition of the 1st, 2nd, 3rd, and 4th examples of this invention is shown 
in drawing 1 , drawing 5 , drawing 6 , and drawing 7 , respectively. In these figures, the 
same numerals are given to the portion of the conventional example shown in drawing 8 
and drawing 9 , and the corresponding portion, and the explanation is omitted suitably. 
[0012]The 1st example shown in drawing 1 is a case where formed 10 micrometers 
thru/or 25 micrometers-thick PORIMIDO or the resin layer 21 of the epoxy system as a 
buffer layer between the coating layer 8 of a conventional example and the barrier metal 
layer 4 which are shown in drawing 9 . and the resin layer 21 is made to project from the 
periphery of the barrier metal layer 4. In this case, the central part of the barrier metal 
layer 4 is connected to the terminal electrode 2, and the resin layer 21 is formed in the 
outside of this terminal area. 

[0013]Next, the manufacturing method of the solder vamp by this example is explained 
with reference to drawing 2 . In (a), the terminal electrode 2 is formed on the wafer 1, and 
the insulating layer 3 which consists of Si02 is formed so that the periphery of the 
terminal electrode 2 may be surrounded on the surface of the wafer 1 . Next, in (b), the 
surface of the insulating layer 3 and the periphery of the terminal electrode 2 are covered, 
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and the coating layer 8 formed in 5 micrometers in thickness thru/or 15 micrometers with 
polyimide etc. is formed. 

[0014]Next, in (c), the resin layer 21 which is the feature of this invention is formed in 
the surface of the coating layer 8 and the terminal electrode 2 in a circle except for the 
connection section of the terminal electrode 2 and the barrier metal layer 4. The resin 
layer 21 is constituted by large polyimide or epoxy system resin with 10 micrometers [ in 
thickness ] thru/or an elastic coefficient of 25 micrometers. Next, in (d), the surface of the 
coating layer 8 and the periphery of the resin layer 21 are covered, and the regist layer 22 
for barrier metal layer lift offs is formed. The insulating layer 3, the coating layer 8, the 
resin layer 21 , and the regist layer 22 are formed of a respectively publicly known 
photolitho process. 

[0015]Next, in (e), laminating formation of the barrier metal layers 4, 5, and 6 is carried 
out to the exposed portion of each surface of the terminal electrode 2, the resin layer 21, 
and the regist layer 22 one by one by vacuum evaporation or weld slag. For example, the 
barrier metal layer 4 is formed by 500 A in thickness thru/or 2.000-A Cr, The barrier 
metal layer 5 5.000 A in thickness thru/or 10.000-A Cu, Or it is formed with 1 .000 A in 
thickness thru/or Ti of 1 .500 A or 2.000 A in thickness thru/or 3.000-A nickel. The 
barrier metal layer 6 is formed by 500 A in thickness thru/or 1.000-A Au. 
[0016]Next, in (f), the regist layer 22 is removed and the lift off of the barrier metal 
layers 4, 5, and 6 on the regist layer 22 is carried out. Next, in (g), a section forms in a 
thickness of 20 micrometers thru/or 60 micrometers mostly the square-like resist 13 for 
vamps which it opening 13a Has by a photolitho process so that the periphery of the 
barrier metal layers 4, 5, and 6 may be surrounded. Next, in (h), the solder layer 14 is 
vapor-deposited in thickness of 20 micrometers thru/or 60 micrometers in the surface of 
the resist 13, and the opening 13a. As this time, for example, a solder material, Pb and Sn 
are independently vapor-deposited by the ratio of 95 to 5, the resist 13 is removed in (i), 
and the lift off of the solder 14 on the resist 13 is carried out. next, the wetback after 
applying flux to the solder layer 14 in (j) — a regulation ingredient — the solder vamp 7 
on a hemisphere is formed mostly. 

[00 17] Although the case where the solder layer 14 was vapor-deposited was explained 
with the above-mentioned manufacturing method, the solder layer 14 may be formed in 
the surface of the resist 13, and the opening 13a with a plating method. 
[0018]Next, an operation of this example is explained with reference to the mimetic 
diagram shown in drawing 3 and drawing 4 . In drawing 3 , when the wafer 1 in which the 
solder vamp 7 was formed is mounted on the substrate 1 1 , distortion **d by a thermo 
cycle occurs according to the difference of the coefficient of thermal expansion of the 
wafer 1 and the substrate 1 1 . As a result by the solder vamp 7, the stress of F/S occurs. 
However, S is a cross-section area of the solder vamp 7. Distortion **d is as follows, 
when IC wafer 1 whose distance between vamps is 9 mm is mounted in a galla EPO 
board here and a temperature-gradient **T=1 10 ** thermo cycle is cost. 
**d=(14-3.5) xlO " 6 xl 10 **x9mm = 10.395 micrometers[0019]When mounted in a 
ceramic substrate, distortion **d is as follows similarly. 

**d=(6.5-3.5) xlO * 6 xl 10 **x9mm = 2.97 micrometers[0020]However, each coefficient 
of thermal expansion of IC wafer 1, a galla EPO board, and a ceramic substrate is made 
into ** in 3.5x10 " 6 mm/**, 14x10 " 6 mm/**, and 6.5 mm /. 

[0021]However, by forming the resin layer 21 with a large elastic coefficient in drawing 
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4, as a slash shows, distortion **d is absorbed by modification of the resin layer 21, and 
can reduce the stress produced by the solder vamp 7. 

[0022]Since the resin layer 21 with a large elastic coefficient was formed between the 
barrier metal layer 4 and the terminal electrode 2 according to this example, the heat 
stress by a thermo cycle when the wafer 1 is mounted in the substrate 1 1 can be reduced, 
and generating of a solder crack etc. can be prevented. It becomes possible to mount the 
wafer 1 in a substrate with a large coefficient of thermal expansion of an organic group 
board etc. According to this example, the height can be made low although the height of 
the solder vamp 7 furthermore needed to be conventionally made high for mitigation of 
heat stress. As a result, packaging density of the wafer 1 can be made high, moreover 
variation in the height of the solder vamp 7 after mounting can be lessened, and it can 
mount with the stable high reliability. 

[0023]The composition of the 2nd example of this invention is shown in drawing 5 . This 
example makes the outer diameter of the resin layer 21 smaller than the outer diameter of 
the barrier metal layer 4, and forms the resin layer 21 only in the inside of the barrier 
metal layer 4. 

[0024]The composition of the 3rd example of this invention is shown in drawing 6 . This 
example omits the coating layer 8 in the 1st example, and forms the resin layer 21 on the 
direct insulating layer 3 and the terminal electrode 2. 

[0025]The composition of the 4th example of this invention is shown in drawing 7 . This 
example makes the outer diameter of the resin layer 21 in the 3rd example smaller than 
the outer diameter of the barrier metal layer 4, and forms the resin layer 21 only in the 
inside of the barrier metal layer 4. 

[0026] Also in each above-mentioned example, the same effect as the case of the 1st 
example can be acquired. Although each above-mentioned example explained the case 
where the number of the barrier metal layers 4, 5, and 6 was three, the number of these 
layers is not limited to three layers. 
[0027] 

[Effect of the Invention] Since the resin layer with a high elastic coefficient was formed 
between the terminal electrode and the barrier metal layer according to the bump 
structure of the electronic parts of this invention as explained above, The heat stress by 
the thermo cycle at the time of mounting to the substrate of electronic parts can be 
reduced, and mounting to a substrate with a large coefficient of thermal expansion of an 
organic group board etc. is attained. The height of a solder vamp can be reduced and 
packaging density can be made high. And dispersion in the height of the solder vamp 
after mounting can be lessened, and it can mount with the stable high reliability. 

[Brief Description of the Drawings] 

[Drawing li lt is drawing of longitudinal section showing the composition of the 1st 
example of the bump structure of the electronic parts of this invention. 
[Drawing 2] It is an explanatory view showing the manufacturing method of the solder 
vamp shown in drawing 1 . 

[Drawing 3] It is an explanatory view showing distortion generated by the thermo cycle at 
the time of electronic packaging. 

[Drawing 4] It is an explanatory view showing an operation of the 1st example of this 
invention. 
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[Drawing 5H t is drawing of longitudinal section showing the composition of the 2nd 
example of this invention. 

[Drawing 61 It is drawing of longitudinal section showing the composition of the 3rd 
example of this invention. 

[Drawing 71 It is drawing of longitudinal section showing the composition of the 4th 
example of this invention. 

[Drawing 81 It is drawing of longitudinal section showing the composition of an example 
of the bump structure of the conventional electronic parts. 

[Drawing 91 It is drawing of longitudinal section showing the composition of other 

examples of the bump structure of the conventional electronic parts. 

[Drawing 101 It is an explanatory view showing the heat stress generated in an example of 

the bump structure of the conventional electronic parts. 

[Description of Notations] 

1 Wafer 

2 Terminal electrode 

4, 5, 6 barrier metal layers 

7 Solder vamp 

8 Coating layer (tunic) 
14 Solder layer 

21 Resin layer 
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[b i ) *»w©*Hw©/t>:/*iifi©» i ©niseii 

©»«S:*-r«»rSHT*S. 

[S3] «^»aao»©k-M>-'fi'*fcj:D**-r 
[04] *?g^©Bi©i?iS(5'i©^ffl&*Tie^0-e& 


[06] *»^©S3©llll«9©*««:*-ria»ffi0T 
[07] *BW©$4©£»W©«jS£S'r»aE»rSi0T? 

[0 8] f&©«?M«>rt>7W£©-ffl©«a«* 
*«SSr®0T?i&S. 

[09] S£*©«?Ofl.©n>7 r »|jiffl*6©-W©«« 
£j*-flfflKE0T*4. 
J» [010] fl6*©« : F«i©^>^ll»©-«»C*^T 

Barrs&x h kxs*-ra^0T?»s. 

1 #XA 

2 Jg^Sffi 

4. 5. 6 /V)7**)Vm 

8 >tm mm) 

14 «A,£@ 

2i mam 
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